In this study the use of exercise electrocardiography, by 47 general practitioners in South East Kent has been evaluated.
Introduction
Open access to hospital based investigations by general practitioners may improve primary management and limit secondary referral to urgent and appropriate cases.
The use by GPs in South East Kent of such an investigation, exercise electrocardiography, has been evaluated.
Exercise testing in correctly chosen populations may provide valuable diagnostic and prognostic information':". This study has reviewed the population referred by the GPs for exercise testing. The theoretical suitability of testing these has been assessed and the influence of the test result on subsequent management has been studied.
Methods

Questionnaires
The assessment of the patient and interpretation of the test by GPs were obtained using a postal questionnaire. Part one of the questionnaire, completed prior to the test, sought to establish the referring practitioner's clinical assessment of the patient, the reason for the request and what their management would have been in the absence of the open access service.
Part two of the questionnaire re-evaluated the practitioner's assessment of the patient in light of the test result and asked how the outcome had influenced management, with particular reference to subsequent hospital referral.
Pre-test hospital assessment
Clinical examination and 12 lead ECG were performed by the senior house officer supervising the test. The SHO classified the patient's chest pain, according to CASS criteria, as typical angina, atypical angina or non-cardiac chest pain". This assessment (with the patients age and sex) was used to derive a pre-test probability of ischaemic heart disease from the tables of Diamond and Forrester-, The predictive value of the test in a patient with these characteristics was then determined using Bayes' theorem",
Exercise testing
All patients underwent a standard symptom limited Bruce protocol treadmill test with 3-min stages. The electrogram was recorded on a Marquette CASE 2 system. Blood pressure was recorded 2 min into each stage and at minute intervals during recovery.
Reporting
Each test was reported independently by two cardiology registrars and, if disagreement arose, by a consultant cardiologist. Those reporting were unaware of the reason for referral or the clinical assessment of the patient. The report stated: test duration, reason for stopping, rate and pressor response, and changes in ECG morphology and rhythm. On the basis of the above factors the test was classified as inadequate, equivocal, negative, mildly, moderately or strongly positive. An exercise test was considered negative if there was normal pulse and pressor response and no morphological changes despite attaining at least 80% of the target heart rate (220-patients age). A mildly positive test was one in which ST depression occurred (planar and present in at least two leads) at greater than 90% of the target heart rate, was between 1 mm and 2 mm and resolved within 2 min of the recovery period. A moderately positive test was defined as ST depression occurring at less than 90% of target heart rate, being greater than 2 mm but less than 3 mm or persisting longer than 2 min into the recovery period. A strongly positive test was defined as 3 mm planar ST segment depression or elevation occurring during the first two stages of the test protocol, at heart rates less than 80% of the target value or greater than 3 mm ST 0141-0768/90/ 030143-03/$02.00/0 © 1990 The Royal Society of Medicine 
Results
Between January and December 1987,47 GPs in the South East Kent area referred a total of 110 patients, from which 98 evaluable results were obtained. Fiftyeight per cent were male with an age range of 17-72 (mean 49.6, s.d, 11.4). Twenty-nine were smokers and 25% were already on anti-anginal medication.
The stress test was requested for diagnostic reasons in the majority of patients (Figure 1 ). Seven per cent were referred for prognostic evaluation, 4% for arrhythmia assessment and 1% for screening.
Risk stratification
The GP and hospital pre-test assessment of risk is shown in Figure 2 . Pre-test, 32% of the patients referred were classified by GPs as having a high risk of IHD, 57% as having a moderate risk and 11% as low risk. Agreement existed between the hospital and GPs' pre-test assessment in 29% of cases.
On the basis of the hospital pre-test assessment 40% of patients had less than 20% chance of heart disease and 19% had greater than 85% risk (Figure 3 ). In these cases the post-test probability would be unchanged regardless of the result and the test is therefore of low predictive value.
Overall, on the basis of the test results ( Figure 4 ) GPs altered their appraisal of the risk ofIHD in 48% of cases. Post-test, they considered 42% of patients to have a low risk of IHD and 34% to be at high risk (an increase of only 2%). Hospital assessment of risk pre-and post-test was relatively unchanged (Figure 3 ). There was agreement between the hospital and GPs' post-test assessment of the probability ofIHD in 68% of cases. 
Alteration of management
In all cases GPs stated that in the absence of the open access service their patients would have been referred to the local district general hospital. Post-test, the GPs decided against referral in 77 patients, of these 49 had a negative test, 18 an inadequate or equivocal result and 10 a positive test (of whom five had a strongly positive test in the early stages). The GPs referred eight patients directly to a cardiac centre with invasive facilities. Of these five had strongly positive test result (three patients subsequently underwent bypass grafting and one urgent angioplasty), one had a moderately positive test and two had negative test results. Of the 15 patients referred to the district general hospital 11 had positive tests, two negative and two equivocal.
General practitioners, altered medication, reconsidered their decision to ask for a further opinion or pursued other lines of investigation in 85% of cases following the test.
Discussion
It was hoped that open access to exercise electrocardiography would enable general practitioners to improve their diagnosis of chest pain and arrange for appropriate referral of patients at risk.
The wide discrepancy between hospital and GP assessment of pre-test risk arose from general overestimation by the latter of the risk of ischaemic heart disease in young patients with non-cardiac chest pain. Stress testing in such a population will most often be negative providing reassurance to both practitioner and patient. Although a negative test is highly predictive, an adequate history provides the best indicator of risk and the test result adds little to the clinical diagnosis". Furthermore, failure to recognize that a positive test in such populations is likely to be a false positive may result in unnecessary anxiety and investigation.
During this study five patients with severe angina were referred directly to a cardiac centre. Of these, three subsequently underwent bypass grafting and one angioplasty. In these situations the facility of open access exercise electrocardiography clearly expedited appropriate and invasive management. Unfortunately in five other patients with strongly positive tests no further action was instigated by the practitioners. The reason given for non-referral was that the patients' symptoms had improved either spontaneously or as a result of anti-anginal medication. Two of these patients were subsequently admitted with unstable angina and one other suffered an uncomplicated myocardial infarction. It is in these cases where an open access exercise electrocardiography service is of greatest value and failure to act upon the information provided will render the service potentially harmful.
Our results suggest that many GPs relied more on the test result than on clinical assessment in determining a patient's risk of ischaemic heart disease. Generally the diagnostic limitations, and in a few circumstances the prognostic implications, were not appreciated.
Although the provision of open access stress testing has much to offer (and may be a cost effective way of reducing unnecessary district general hospital outpatient referral) it rarely, in its present form, improves the management of cardiovascular disease in the community.
Journal of the Royal Society of Medicine Volume 83 March 1990 145 Since completion of this study the local practitioners have been invited to attend lectures and have received circulars clarifying the use of exercise electrocardiography. Request forms have been modified and now require further clinical details and reasons for performing the test. Potentially inappropriate referrals are discussed with the GP.
Report forms include comments on the reliability and relevance ofthe test as well as the actual result.
A further study is underway to assess whether these measures have improved the management of heart disease in the community.
